Effect of aminoguanidine treatment on diabetes-induced changes in the myenteric plexus of rat ileum.
The aim of this study was to investigate the ability of aminoguanidine (AG) to prevent diabetes-induced changes in nitric oxide synthase- (nNOS), vasoactive intestinal polypeptide- (VIP) and noradrenaline- (NA) containing nerves of the rat ileum using immunohistochemical and biochemical techniques. Diabetes was induced in adult male Wistar rats by a single intraperitoneal injection of streptozotocin (65 mg/kg). AG was administered in the drinking water to control (1.8 g/l) and diabetic (0.9 g/l) rats over a period of 8 weeks. Diabetes caused a significant increase in the thickness of nNOS-containing nerve fibres (p<0.001) in the circular muscle, in nNOS activity (p<0.05) and in the size distribution of nNOS-containing myenteric neurons (p<0.001). The thickness of VIP-containing nerve fibres was significantly greater (p<0.01) and there was a significant increase in varicosity size (p<0.01) and proportion of VIP-positive myenteric neurons (p<0.01) in diabetes. NA levels were significantly reduced (p<0.01) and the size of varicosities containing tyrosine hydroxylase (TH) was significantly increased (p<0.001) in diabetes. AG treatment completely or partially prevented the diabetes-induced increase in nNOS activity, in VIP-containing varicosity size, and in fibre width of both VIP- and nNOS-containing fibres in the circular muscle but had no effect on the diabetes-induced increase in nNOS-containing neuronal size or proportion of VIP-containing myenteric neurons. In contrast to VIP, AG treatment had no effect on the increase in TH-containing varicosity size in diabetes and also failed to prevent the decrease in NA levels induced by diabetes. These results indicate that AG treatment for neuropathy is not equally effective for all autonomic nerves supplying the ileum and that diabetes-induced changes in NA-containing nerves are particularly difficult to treat.